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TI Fibroblast growth factor (FGF) receptor 

1-IIIb is a naturally occurring functional receptor for FGFs that is 
preferentially expressed in the skin and the brain 

AU Beer, Hans-Dietmar; Vindevoghel, Laurence; Gait, Mary J.; Revest, 

Jean-Michel; Duan, D. Roxanne; Mason, Ivor; Dickson, Clive; Werner, 
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DT Journal 
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AB Fibroblast growth factors (FGFs) transmit 

their signals through four transmembrane receptors that are designated 
FGFR1-4. Alternative splicing in the extracellular region of FGFR1-3 
generates receptor variants with different ligand binding 
affinities. Thus two types of transmembrane receptors (Illb and IIIc 
isoforms) have been identified for FGFR2 and FGFR3, and the existence of 
analogous variants has been postulated for FGFR1 based on its 
genomic structure. However, only a single full-length transmembrane 

FGFR1 

variant (FGFRl-IIIc) has been identified so far. Here the authors 
describe the cloning of a full-length cDNA encoding FGFRl-IIIb from a 
mouse skin wound cDNA library. This receptor isoform was expressed at 


highest levels in a subset of sebaceous glands of the skin and in neurons 
of the hippocampus and the cerebellum. FGFRl-IIIb was expressed in L6 

rat 

skeletal muscle myoblasts and used in crosslinking and receptor binding 
studies. FGF-1 was found to bind the receptor with high affinity, 
whereas 

FGF-2, -10, and -7 bound with significantly lower affinities. Despite 
their apparently similar but low affinities, FGF-10 but not FGF-7 induced 
the activation of p44/42 mitogen-activated protein kinase in 
FGFRl-IIIb-expressing L6 myoblasts and stimulated mitogenesis in these 
cells, demonstrating that this new receptor variant is a 
functional transmembrane receptor for FGF-10. 
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AB There is considerable evidence that significant factor underlying the 

individual variability in response to disease, therapy and prognosis lies 
in a person's genetic make-up. There have been numerous examples 

relating 

that polymorphisms within a given gene can alter the functionality of the 
protein encoded by that gene thus leading to a variable physiol . 
response. 

In order to bring about the integration of genomics into medical practice 
and enable design and building of a technol . platform which will enable 
the everyday practice of mol. medicine a way must be invented for the DNA 
sequence data to be aligned with the identification of genes central to 
the induction, development, progression and outcome of disease or 
physiol . 

states of interest. According to the invention, the no. of genes and 
their configurations (mutations and polymorphisms) needed to be 
identified 

in order to provide crit. clin. information concerning individual 
prognosis is considerably less than the 100,000 thought to comprise the 
human genome. The identification of the identity of the core group of 
genes enables the invention of a design for genetic profiling 
technologies 

which comprises of the identification of the core group of genes and 

their 

sequence variants required to provide a broad base of clin. 
prognostic information - "genostics". The "Genostic . RTM. " profiling of 
patients and persons will radically enhance the ability of clinicians, 
healthcare professionals and other parties to plan and manage healthcare 
provision and the targeting of appropriate healthcare resources to those 
deemed most in need. The use of this invention could also lead to a host 
of new applications for such profiling technologies, such as 
identification of persons with particular work or environment related 
risk, selection of applicants for employment, training or specific 
opportunities or for the enhancing of the planning and organization of 
health services, education services and social services. 
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AB There is considerable evidence that significant factor underlying the 

individual variability in response to disease, therapy and prognosis' lies 
in a person's genetic make-up. There have been numerous examples 

relating 

that polymorphisms within a given gene can alter the functionality of the 
protein encoded by that gene thus leading to a variable physiol. 
response . 

In order to bring about the integration of genomics into medical practice 
and enable design and building of a technol. platform which will enable 
the everyday practice of mol . medicine a way must be invented for the DNA 
sequence data to be aligned with the identification of genes central to 
the induction, development, progression and outcome of disease or 
physiol . 

states of interest. According to the invention, the no. of genes and 
their configurations (mutations and polymorphisms) needed to be 
identified 

in order to provide crit. clin. information concerning individual 
prognosis is considerably less than the 100, 000 thought to comprise the 
human genome. The identification of the identity of the core group of 
genes enables the invention of a design for genetic profiling 
technologies . 
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TI Heparan sulfate - a polyanion with multiple messages 
AU Lindahl, Ulf 

CS Dept. of Medical and Physiological Chemistry, University of Uppsala, 

Uppsala, S-751 23, Swed. 
SO Pure Appl. Chem. (1997), 69(9), 1897-1902 

CODEN: PACHAS; ISSN: 0033-4545 
PB Blackwell 

DT Journal; General Review 
LA English 


AB A review with 29 JM|s v . Proteoglycans are composed o^^sul fate- 
substituted, neg. ^Barged glycosaminoglycan chains ^B: are 
covalently linked to proteins. Studies on proteoglycan biosynthesis have 
been focused on the isolation and mol. cloning of the various enzymes 

that 

catalyze this process. Enzymes involved in the biosynthesis of heparin 
and heparan sulfate include the glycosyl transferases responsible 
for generating the initial (GlcA-GlcNAc) n chains, the GlcNAc 
N-deacetylase/N-sulf ©transferase that introduces N-sulfate groups, the 
D-GlcA C5-epimerase that generates L-IdoA units, and O-sulf ©transferases 
that sulfate hydroxyl groups in various positions. Restricted polymer 
modification will lead to the generation of complex saccharide sequences 
of varied structure. Attempts have been made to define the minimal 
saccharide sequences required for binding of various proteins of biol. 
interest, including growth factors of the fibroblast 
growth factor family. It is proposed that many 

"heparin-binding proteins", with affinity for the predominant structure 

in 

the highly sulfated heparin mol., may bind to distinct, less modified, 
regions of heparan sulfate chains. These studies are expected to promote 
our understanding of the regulatory mechanisms behind polysaccharide 
biosynthesis, and of the physiol. roles of proteoglycans. Further, they 
may provide the basis for the generation of novel drugs. 
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TI A proteoglycan that activates fibroblast growth 

factors during early neuronal development is a perlecan 
variant 

AU Joseph, Sharon J.; Ford, Miriam D.; Barth, Christian; Portbury, Stuart; y 
Bartlett, Perry F . ; Nurcombe, Victor; Greferath, Ursula / 

CS Dep. Anatomy Cell Biology, Univ. Melbourne, Parkville, 3052, Australia 

SO Development (Cambridge, U. K.) (1996), 122(11), 3443-3452 
CODEN: DEVPED; ISSN: 0950-1991 

PB Company of Biologists 

DT Journal 

LA English 

AB Cells in the early embryonic vertebrate nervous system are dependent on 
members of the fibroblast growth factor 

(FGF) family for their proliferation and subsequent differentiation. 
These growth factors will only bind to their specific high affinity cell 
surface receptors after formation of a ternary complex with the 
glycosaminoglycan heparan sulfate. Such specific heparan sulfates are 
secreted as proteoglycans from neural precursor cells and localize to 
their surfaces. One such proteoglycan, HSPG-PRM ( Perlecan-related mol.), 
was isolated through its ability to potentiate neural cell responses to 
either FGF-1, or FGF-2 . In this study, we have verified the relative 

mol . 

mass of the core protein of PRM as 45, 000 and obtained partial amino acid 
sequence from it. The sequences bore significant homol . to native 
perlecan. A probe generated by reverse transcriptase polymerase chain 
reaction using oligonucleotides designed from the protein sequence used 

on 

northern blots of RNA from a neuroepithelial cell line detected perlecan 
at 12.6 kilobases, as well as novel transcripts at 6.5 and 3.5 kilobases. 
The latter species appears by virtue of its size and abundance to be the 
novel PRM transcript. PRM appears to be encoded by the same gene as 
perlecan, as genomic Southern blotting only detected a single gene. 
Polyclonal antibodies raised against the PRM mol. detected a single 
proteoglycan species at 290 .times. 103 with a core protein of 45 .times. 
103. Polyclonal anti-perlecan antibodies cross-reacted with PRM 
confirming their relatedness, although immunohistochem. studies revealed 


differential staining pattern for PRM as compared to perlecan within the 
developing nervous system. The PRM mol. was shown to be localized to 


several dif f erend^^issues of the developing embryo^fcLndi eating that it 
plays a broad rd^Pf We conclude that PRM is a va^^t of 

perlecan that is differentially glycosylated in a manner that 

confers highly specific functions at crit. stages of neural development 

and tissue growth. 
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AB A novel, low mol . wt . , intracellular isoform of FGF receptor-1 (FGFR-1) 
was identified in embryonic chicken tissues using several antibodies 
specific for different domains of FGF receptors. This low mol. wt. 
isoform differs from the previously characterized isoforms of FGFR-1 in 
that it contains little or no carbohydrate. Furthermore, in contrast to 
the other isoforms of FGFR-1, this novel isoform is located exclusively 
intracellularly . However, it is capable of binding 125I-FGF-2 and it 
possesses intrinsic kinase activity. Pulse-chase expts . indicate that 
this isoform of FGFR-1 is not simply a precursor to glycosylated 
FGFR-1 since it can be detected long after the appearance of 
glycosylated FGFR-1 in the cells. These results suggest that the 
novel FGFR-1 isoform plays a role in regulating FGF activity distinct 

from 

cell surface, glycosylated FGFR-1. The possible roles of this 
FGFR-1 variant in FGF signaling are discussed. 
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TI Effect of cysteine substitutions on the mitogenic activity and 
stability of recombinant human keratinocyte growth factor 

AU Bare, lance A.; Brown, Marlene; Goyal, Shefali; Idler, Denise; Mansson, 
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AB Human Keratinocyte growth factor (hKGF) , a member of the FGF family of 
growth factors, contains five cysteines at amino acid positions 1, 15, 

40, 

102, and 106. The authors expressed five cysteine mutants of hKGF in 
which the cysteines were cumulatively replaced with alanine or serine, 
starting with cysteine-1. Recombinant hKGF has an inherently higher 
mitogenic activity and stability to heat and acid than reported for 

/glycosylated hKGF. Mitogenic activity is increased an addnl . 2.6 
fold by substitution of cysteine-1 with alanine. Mutants with 
the conserved cysteine substituted at position 40 were more 
susceptible to heat inactivation than rhKGF, but showed no significant 
difference in acid inactivation. Cysteine-f ree rhKGF is mitogenic, 
demonstrating that neither cysteines nor disulfide bonds are required for 
mitogenic activity. However, cysteine-f£ ee rhK .G,EL.do.es_noJ^ bind ^ 
he^a^rin-Sepharose and i^mrsTaB're~"tro - "heat and acid compared to rhKGF, 
suggestilTg^t*ltfa~tr~the cysteines have a role in maintaining KGF 1 s structure. 
This information will useful in the development of a more stable and more 
potent wound healing agent from hKGF. 
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AB Basic fibroblast growth factor (bFGF) is a 

hematopoietic cytokine that stimulates stromal and stem cell growth. It 
binds to a glycosylphosphatidylinositol (GPI ) -anchored heparan 
sulfate proteoglycan on human bone marrow (BM) stromal cells. The 
bFGF-proteoglycan complex is biol. active and is released by addn. of 
exogenous phosphatidylinositol-specif ic phospholipase C. In this study, 
the authors show the presence of an endogenous GPI-specific phospholipase 
D (GPI-PLD) that releases the bFGF-binding heparan sulfate proteoglycan 
and the variant surface glycoprotein (a model GPI-anchored 
protein) from BM cultures. An involvement of proteases in this process 

is 

unlikely, because released proteoglycan contained the GPI anchor 
component, ethanolamine, and protease inhibitors did not diminish the 
release. The mechanism of release is likely to involve a GPI-PLD and not 
a GPI-specific phospholipase C, because the release of variant 
surface glycoprotein did not reveal an epitope called the cross-reacting 
determinant that is exposed by phospholipase C-catalyzed GPI anchor 
cleavage. In addn., phosphatidic acid (which is specifically a product 

of 

GPI-PLD-catalyzed anchor cleavage) was generated during the spontaneous 
release of the GPI-anchored variant surface glycoprotein. The 
authors also detected GPI-PLD-specif ic enzyme activity and mRNA in BM 
cells. Therefore, the authors conclude that an endogenous GPI-PLD 
releases bFGF-heparan sulfate proteoglycan complexes from human BM 
cultures. This mechanism of GPI anchor cleavage could be relevant for 
mobilizing biol. active bFGF in BM. An endogenous GPI-PLD could also 
release other GPI-anchored proteins important for hematopoiesis and other 
physiol . processes . 
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AB Potentially 96 splice variants among four genes that code for 
the human heparin-binding fibroblast growth 

factor receptor family complicate study of structure, metab., and 
function of single isof orms in mammalian cells. As an alternative, the 
authors expressed structural subdomains and isoforms of the fig receptor 
gene in bacteria and baculoviral-inf ected insect cells. The authors 
developed and characterized a panel of 16 isoform and domain-specific 
polyclonal and monoclonal antibodies. The panel of antibodies was used 

to 

distinguish mature glycosylated ligand-binding and kinase-active 
and -inactive recombinant isoforms in baculoviral insect cells and 
transfected mammalian cells and natural isoforms in rat prostate and 
humans liver cells. The results revealed a cell type-specific expression 


of the fig gene aiM^isoforms that result from combinations of splice 
variations. Reac^Be epitopes of monoclonal antibo^^p against both the 
three (.alpha.) ana two (.beta.) Ig-like disulfide rWp extracellular 
domain isoforms were mapped by cross-reactivity with synthetic 
polypeptide 

sequences and deletion mutants expressed in bacteria. The native .alpha, 
and .beta, receptor isoforms differed in display of shared epitopes and 
suggested that the NH2-terminal Loop I and COOH-terminal Loops II and III 
of the .alpha, isoform are interactive. Although the common Loops II and 
III appear qual . sufficient for ligand binding, the results suggest that 
tertiary relationships among loops in the three and two loop isoforms are 
distinct and, therefore, the two isoforms may have distinct activities. 
Spatial models for arrangement of Ig-like loops in the extracellular 
domain of the two isoforms are presented. 
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